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ABSTRACT 
Astrocytes are the most abundant cell type in the central nervous system (CNS) and 
increasing evidence now suggests that they play an active role in various brain functions. 
Astrocytes are involved in the induction and maintenance of the blood brain barrier, as well 
as the induction and stabilization of neuronal synapses. Moreover, astrocytes control the 
extracellular ionic homeostasis, recycle neurotransmitters and are interconnected through 
gap junctions into a network. Astrocytes become reactive, a process known as reactive 
gliosis, in CNS pathologies, such as ischemia, neurotrauma or neurodegeneration. Major 
features of reactive gliosis include hypertrophy of astrocyte processes, upregulation of glial 
fibrillary acidic protein (GFAP) and vimentin and re-expression of nestin. GFAP, vimentin 
and nestin are constituents of intermediate filaments (IFs), which are part of the 
cytoskeleton. It remains largely unclear whether reactive astrocytes are beneficial or 
detrimental in CNS pathologies. In this thesis, the role of reactive astrocytes was studied in 
brain ischemia and neurotrauma by using a mouse model in which the GFAP and vimentin 
genes were ablated. These GFAP–/–Vim–/– mice are devoid of astrocyte IFs and show 
attenuated reactive gliosis following CNS injury. We found that, after neurotrauma, 
reactive astrocytes produce synemin, another IF protein, and that synemin needs vimentin 
to form IFs. We propose that synemin expression is part of the response of astrocytes to 
neurotrauma and thus, synemin might be a useful marker of reactive astrocytes. When 
subjected to brain ischemia, GFAP–/–Vim–/– mice have larger infarct volume than wildtype 
controls, which suggests that reactive astrocytes are protective in brain ischemia and limit 
the extent of the infarct. The absence of IFs affects vesicle trafficking in astrocytes.  
GFAP–/–Vim–/– astrocytes have a decreased number of vesicles displaying directional 
mobility and fewer vesicles that travel for a long distance compared to wildtype astrocytes. 
This suggests that IFs may act as a structure supporting highly mobile vesicles in 
astrocytes. At an early stage after neurotrauma, GFAP–/–Vim–/– mice show a greater loss of 
synapses compared to wildtype. At a later stage, however, GFAP–/–Vim–/– mice show highly 
improved synaptic regeneration compared to wildtype controls. Thus, reactive astrocytes 
seem to be protective at an early stage after neurotrauma but inhibit regeneration later on. 
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